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mm&] mmm 

jiof&ftt-v mm znt^t&m-v m&m # - jv m%. nm&m aK - ^ t m*f% #at 

Sn-Ag-Cu^ll^teA/^tf;--;^ » ti £ }CIn,Zn,Bic7) VN-f oJ^Ji^^D L £ 

grffa^M^-;i/^Cu, Cu-£&, Cu6Sn5ft;-a-%, Ag, Ag-Sn^fb^-^, Au, Au-Snfb 
Al, Al-Agft-£&, Zn-Alfb'^ife : fe»L<tti*l6>©ig-&4fe&"^tfJK-^/ , T?fe 

Ni, Ni-Au«)o^4?S:Jfi0fcV^"rti^ 1 oJgU:&-£tJ3tf-;i/-eS>& d £ £#$t£ 
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frffB^M^-^Cu, Cu-£-£, Cu6Sn5ft-£#J, Au-Snfl;-^, Ag, Ag-Snft^ifc 
, Au, Au-Snft£-%, Al, Al-Agfl:-£%, Zn-AHfc-^ft =fe> L < it ft £ £ 
^■tfsJf-;i/T?feS 3 £ "T «lt#^ 5 * Ji 6 fBS<2S^#§„ 

Cu, Ag, Au, Al, Ni, C\i-Sn^i&(D\,\irtlfr(D&m-tf-)V}l, Sn^^j^^LX 

Lt=.M¥ffl>&£> ^ta^ ^ ■aJlS<^)«ffi^:Sn-Ag^^±^^, Sn-Ag-Cu^teA,£\ Sn-Cu 

frfSH^M^-;b{CAufe o £ % L < JJNi/Autf) o £ %> b < l£Sn#) 0 £ £3£-T 3 £ 
[ff^^l 0] 

f&## i ~9 (c^vnt, ^i^i^<z)Wtt{B$c 3iMfc&A,;£#<&ft£ 

L < l± £ ft £ J: »J fc<£#W83R«8t&^5*fi! 

-?r*&u, MBtctiA^&i&e,?- t=.®><d* l ±{csn, in^ 

Cif^^l 2] 
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[fjf^l 4] 

^-©ffiW^^t"*!!— ©SP^CDSiK©^ X<Z)**®S:Cu/Sn, Ni/Sntf) 

n-a-^ Ni-Sn^Sr-fflJJC^fiKS-tirfcS^-aPSS:, Sn-Ag3UiA,£\ Sn-Ag-Cu^ 

[ff^l 5] 

[m^mi 8] 

3 ffi§E#2 001-3072560 
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m&mi 9] 

[0 0 0 1 ] 
[0 0 0 2] 

Sn-Pb^&A,£lcfc^Ttt, -MUmt/vfdt LTPbU y ^©Pb-5Sn(glL& : 314 
~310°C), Pb-10Sn(®fe^ : 302~275r)^§:330ria^©^-e^i^^#^L, -£ 

<d&, r©^i^^#^g[5§:^^$^v^■r^ {£^^£<z)Sn-37Pb^j|(i83°c)T' 
Jtfy K-T :/®¥#ftSSS<S\ f»;^7'j y^y^S«l-r*BGA, csp 

[0 0 0 3] 

k l <fc e> £ -r & m] 

[0 0 0 4] 

Pb7U-tt/i,£©£«£fcJ:Sii-Ag#g,&, Sn-Ag-Cu#£^ Sn-Cu&IMUC & £ # 

, ^®^^cfe^t§^i^A£#^M^^±*^235~25o o c-efe^o m^©^^ 

*&£LT, Sn-5Sb(240~232°Cm&£#\ 'J 7 n - jPft ©1 «±©fflS« P> o § 

, S«(Z)taA,££: LTAu-20Sn(jKj^ : 2801C) lifc! (E> *IT 12* h 

4 ffll£#2 0 01-3072560 



#2000—396905 



[0 0 0 5] 
[0 0 0 6] 
[0 0 0 7] 

[0 0 0 8] 

J:oTCujK-;I/ * U < l± U T V * 5 «m t± -t CD ja »; IC ^gft L 

S n tSlSLTCu-SnigcOffctJirgg-^jcj: U Cu6Sn5#7g/&3 *U 3*ltC«t:oTCu 

[0 0 0 9] 

dCOftB, l/^BlJ&&#0?£V^ ISff'ffic7)^V\^Ay^. M/U£Au-20Sn,Au-(50 

~55)Sn(ii& : 309~370°C ) ,Au-12Ge(it& : 356TC )fezH£c7)!|» £ 

sn f In#©^^,^v^^i^«&s^i^^ls^^c^«^SA3■&sii:^cJ:»J, sstt/u^ 

5 ffifl# 2 001-3072560 
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[0010] 
[001 1 ] 

(mmm i ) 

[0 0 12] 

mi<D±mt> ^L%mSO/im(DCu^-;i l (fe L < J£Ag, Au, AU Cu-Sn-^-^# 
, t) L < iirtl^fCAutoo^, Ni/Au&o^SrifeLfe&tfK * L < & i *l <o S 

o ^(D^-X h$:250 o CJ^±T'U 7D--r€>^ S n^i^^:^-;^2tt^i^lL> 
iSn3^Cu/K-;H £i§*i£<J:e> &c|£#u> C u stf-;i/ 1 ISHCJtUKWi©— tC 

[0013] 

6 ffiSE# 200 1 - 3072560 
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[0014] 

&>±<D&$ ICC u Jjf-;i/ 1 ISfS:fb^*(Cu6Sn5) S:^LT^St6(i!)T, 
t(C2 4 0 G I5«©U 7D-^&aSi: LTfe, j ecD^^-ai5^(Cu6Sn5). C u ^ 

n®gllitt^?)bt, fb^r%(Cu6Sn5)lil~2 n mlS4i$ *l5 3 £ ?W 
£LV^ SIKS^SS ni&M»t-S3^*^CujJ?-;i/|aS:igtt|K:3fiV>^J» 

&C1-5 3 fc#C u?K-;b 1 Mfctt^fcj: yg^«*-£5_tT?*?f: Lvn 0 "7 

[0 0 15] 

0 1 <D~fmt. fSfjfiOCujJ?-^ 1 lC10~20/i«©Sn«)o^^S:J(SLfcWT?&S 
f 5 3£l??§8i(S n 3 ifitf-MZ&^xmnWZifi < fc»J, J: »J C usjf-;i/ 

#©ffc'£&(Cu6Sn5)l££j&3jfx5 0 fcfc, SnlcBi*$S:tt*8&fln(l~2%)?-5 3 i: 
T\ li^amsm&lSLLS*, ^i:^<Z)&*itt£fti:£1±5^l|l;tf&5, <B 

[0 0 16] 

SlCSn-3Ag-0.5Cu(l»j& : 221~217°C £ ^- * h Ay^T-^, $ 

fi*(Z>*^fflSiS 240°C-r^^,^(^*^ ; fo«rtg)^U 7n-f5it 
*egMftf5 B 3©Sn-(2.0~3.5)«ass%A«-(0.5~1.0)«assXCutt, »Sn-P 

b^s ^ { £ H^cfll#iftt>51Ri^ia5«^^i^e^: LT3l»;at>*l'rv^5*^ sn-Pb 
<t ^m^m^^t^^^^izm^m^m-r^mmm^p b y 

<> K(C^-^$tlT^5ffi?a{l!lliCu-Cu6Sn5raT^S$:SS^-r5h^ : fe)tC, 

7 ffiSMf 2001-3072560 
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Ag-(0.5~1.0)mass%Cu£/BV^h LTfe^J: U tilSftfflfil^I *M 

&£> LTRMA (Ros 

in Mild Activated) # b < IZtfc&m £. L TRA (Rosin Activated) # 

[0 0 17] 
(HJ&M 2 ) 

0 2tei^l3£S«6tCAu-2OSn^£7^^rU ^-VslO K8ffe, 
bX^^^"(7)±fB^-X h&JSW Fe-Ni^tCNi-Au^o^^Mbfe^r-V >y y 9M 

RMA#-f ^CDllvSffiD S^T'tltti- = JKB^tt^fcilit 

V-'Vmi&L. Mi<^Wihf=.AZ-yl2*M!&-tZ>(m2 (b))„ 
[0 0 18] 

/\°#->(£>®T®A-A' %&*Lfc : £7 : frttmKB'*o Cu^-;i/lilSn^-;i/2 

\%y=7V T?#f#3*iTv*5. r^Ji^^S^M^iST-^jE^^ti^i: 
, Mi® 2 (c)©«ke)JC5|iS'ffc3n«. ^S-fb^tife^rffiB-B' fe^flfficjfc 

*L£„ **6i:**v:/9<^;^;£<D&iK»2' lid Cu^-;nlM 
l . 5M^(j|&50^m)©railRJCJ&s. /i;i/;*fc-#tc«fc&flnffi|g-&&#te£:*:350 
°c, 5#T^fofe(7)T% CujK-;h iiS*©SB^6, Cu^-;i/ 1 £3f^v:/9£tf) 

§&lCCu6Sn5%> L < teNi3Sn4©fb-£4fc£:$IBSflBncjgJ&t" Sfctf), X-i/>i?*Il 

, *|250/tt«xSf3120M"©WTffitC^StlSi:, flUffiffc, !^^- 1 1.51 

8 ffiSE# 2001-3072560 
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ft 0) m£lZ&&0) -ea&750 n m |g JCiA Z> Z t. iZ & £ „ 
[0019] 

£ <D $i± b /^y >T - S> IC tt^aPSi^ffl ^ 1 1 £ b T > ^ «> Sn-0 . 75Cu^ & \t 

. U T7n-ffl^^CteSn-3Ag(iilL& : 221°C, U 7D-aS : 2501C), Sn-0.75C 
u(i&*:228°C, U ^D-M^ : 2501C). Sn-3Ag-0.5Cu(i&* : 221~217°C, 'J7 
n-SS : 240 , C)^2)H£JB3*lS- -tl* T*CDSn-Pb&||te/u£:<Z)^»;fr Cu- 

[0 0 2 0] 

Cl^raieS:i<3!)tt^e■e^Ufe^yyS«[# : S:2701C•e-B:^WT5l3H« 
: 50mm/min) ~ 5, $j0.3kgf /mm2tf)M#^# £ ftfc ^ £ IZ. J: 

»; , «M T? CD + 3* b T V \ £ r £ £ ft® b fc . 
[0 0 2 1] 

CD"£(MxJ£D.01senfl!l ; Reliability Physics, 13th Annual Proc. ,pp80-86 , 1975 
K iSffix-^i/^lCJ: yNi3Sn4<0^&»fc+4HgJ&3*l£. -fib, ^JgCO'ffi 
SCh LTteCu6Sn5#fcft£0>'T?, NUC*f b T ttj? < 1tS ' £ b < & 

tlSiCMBttfcV*. SnJ: »J ^oggi»tf)&£Sn-40Pbkj^ 
fcCD^-^^^SnCD^it^^MW&^^M-rS^^^-e^^c Sn-40Pb& A,£C9N 
ilC>y-tS^JSSl±, m^ra"e&4x^280°C-e=bl0^raTl/imJ^TT^U (1701C 
, 8^rra , ri/t4"<Z>'r -6), flfrffctelfflfflicfc p> j& tfb5, iSv^^Sffc 

SM%MA,-evN& 0 as#, sn-40Pb^£(7Xuic^i-£j&;R^£ bxi7o o c, 
mia-ei sr. iiic&s). 35o°c, 5#ra-ecD^Miim"eiicu^^-r^"e 

fcfc, max5 /i mCOCu6Sn5 # 2 *l T ^ £ fflffi # 8> * * £ fR* T £ £ 3 £ 

9 mil#2 0 0 1 - 3 0 7 2 5 6 0 
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iSifi-e luewbfcl^ ^ - ^ > ^*x© li-iK tc*£ £ &fc> *i s . 

[0 0 2 2] 

53WlIt'feS. Z.(Dtc&>, Cu5ft-;i//\(Z)Sn-Cu#)o Sn-Bi#>o^> 
[0 0 2 3] 

^£tf-;w*s nicRg^-r, sn-cuftg*tiyu£>tf-;w sn-Ag#n& 

fcfc ^ £ Sn-Ag-Cu^ glr^li A/£: ^ft — b < ttitfl> ( r>lCln,Zn,Bi^CDV'*"'3 :t 
[0 0 2 4] 

:/®r-r 'J^ Fig'&fcffrfotiTJs*;, w:A,;ej£3ttiO/iM£:?£v*:fc<z>%&5 

□ ^i^^^±Au-20Sn(DJ;e)^C«bl»V^MM^^oT^fe^^^^V^M»•t 
-Au, Ni#>o£tf&)£Cutf-;i/[l3. Cu3K-;i/il U - K7l/-A©^^±©Ni-Au«b 

[0 0 2 5] 

3 ) 
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,5, _ % a tir , 51 »c x - > ^ jc j: s K&mmm^ «fc s Jfflft £ & 

&£^&*^fc#e>li^&*Bll31^ Jg lex- m&&<DT 
SSrftSIt^^S. 03 (a)li3£«19©Cu^»y Fl8±&cM£xy^:/^2 

7a-t'it zvmfttfmm^&z. titter. 

[0 0 2 6] 

Bf&ZnZo Au-Snjg^T?, &<#fc;ftT^SMjSttSn-80Au(280r:&fi)T?;fcS 
280^©^S?aS*«^"r-6Sn<OJ|ia^«l±*lll0^e>37XOl6H"e*S. Sn## 

Sntt55^e>70%*"eil#iLS. £©fflja*gH^l*2521C©ffi#3tflS#- (Hansen;C 
onstitution of Binary Al loys,McGRAW-HILL 1958) , m^MT'lgm b fcMffitf 

Bre&s. df>f jK> K=bb<«^r^^^©i*itaJtca^-rsri:«<Br«"e*s. 

3g(C^-b->f K£#*£& ^Sn:50~55%-e309°C©@*BiiL max370°C (D?K^IC 
&£<5DT\ 252lC©fflffim& 3 tt* K4 liSi^ y ^MtC^i&N 
i(2/*m)-Au#>o£(0.:Um)£Sfeb, M^.«U - U - A19±tf> * :/tC»Ni (2 n 
m)22-Sn&o£(2~3 / Km)23£^bfclST®^;i^&£ = ^#8^.^^, flUffi 
h\ HlCttX-s;>yiCJ:*J, Sn©-«Pl±Ni-Sn©^MtC?gSt3tl 

1 l mi3E# 2001-3072560 
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£j& (217°C ) tf&fc t* ft Z> (D X\ ft & T&fft b & V n J: ? IC Sn* & fiaflft S 

Au-SnCDdT-f jK> R±350~380°C (D^MTMTfcft £ ©T\ RJS £ fi£ £ # 
RHfif&fWflffS^fcT?, AuSn2J: ySn#^fcWfc^^&f1s5«l:3tCt"fttf. 252°C 

ft£o 

[0 0 2 7] 

JK±mmi b fc <t e> x & x - s; > y tc £ y &mT-m& z ft± s * 

[0 0 2 8] 

fcfc, i*ltt^btt^l!K-;Wt (X Ag, Au, 

AK Ni) , &± Cu^, Cu-Sn-££, Ni-Sn^) , it&fy) («f*.tf 

, Cu6Sn5ft^ift) fcb<tt;ift£<0M^&&^*ftf-^©^ftfr^ & ™*& V * 

£«3tf-;i/#ig-££ftTV^t> «k v '° -ft"3 £Au#)o£> t) L< liNi-Aufeo^ 
, %b<ttSn©J|M*£Ji«>o£, *b< ItSnZ^tl-S&lb^glkm^XmmLtc. 
fcCDTf&oTfcJ:^. #flg3tf-;i/©3l®&Ni/Au, Ni/Sn, Ni/Cu/Sn, Cu/N 

i, Cu/Ni/Au©V^-rft^(DS!)o^5:SgUfe : fe^"eS>^"t : fe^^<. Be - ^ £ *B 
if £ihT^;MfnfEM#W*f 
[0 0 2 9] 

JRK#V^ hTffe&*H^»fcbTJl*Al#&*>- fcfiAi (99.99%) te^fcfr 

V^ (Hvl7) 3t#ttSnlC&ftlC< V^W/Au^oS, % b < teNi/Sntf) o 

-Agft^ft&jgjs-rsrfcfcBrffifcfcSo ^ ai^s^©**^ x» 

1 2 fflll# 2001-3072560 
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Mmg,Zn,Cu,Ni^£A*lT : tj&^,, Al^ffi&^lCifc £ 

f*£&S. AlSrJj?-;i/3KtCf Sf^t)»;tC20~40itt«<a©AlilKtCSn, Ni-Sn % Ag^CD 

a xm & e x <s n x h t- tc sgji -r s z. n & «r t* & £ . 

[0 0 3 0] 

(2&6B« 6 ) 

#ac, AujJf-^/JCoV>TSiW^*Sa Aujtf-;WC^VNT&±Snte^&C&*l£(Z)'T* 

*Mfc^SCl±Au&«fc<D^fc^In&o£fc£fc^#^& »j, Ni, Ni-Au^ffcA U T 
£0Tfc&v^ Ay TM&flfcfr* 'T?* Au#-;i/#3£?gl/*< au 

$b&\±jzwzm&"e&&o Au^-;l/i:In^i^^^-;^(7)*a^-a•t)i^ : fonrtg-efe-2> 

a 

[0 0 3 1] 

7 ) 

#ac, Ag?j?-;i/Jcov^T3JiWf s. Ag^'-;i/tcovNTtj, cusj?-;i/H&-e&<6 
Ag3Sn^ft©«*W'ffiR<o«s^ttJB<ti*^© , tf^ il^^n-fe^-eAg^z 

[0 0 3 2] 

8 ) 

13 ffifl#2 0 0 1 - 3 0 7 2 5 6 0 



#2000-396905 

[0 0 3 3] 

&&&<Dtt&M*l LTZn-Al^, Au-Sn&#&S 0 Zn-Al^te^£(£aiL£j£330~ 
370°Ctf)^H;tf£T*, Sn-Ag-CX Sn-Ag, Sn-Cu^ ItAjiE hL CDPiJg Wfa O ^ it 
MLf=.UJg.i£lZ.$>£ 0 Zn-kl&<Dtt&W£.LX+ Zn-Al-Mg, Zn-Al-Mg-Ga, Zn-Al- 
Ge, Zn-Al-Mg-Ge, K it Z. *i £ (C Sik In, Ag> Cu, Atu Ni^CO V>"f oJ£H 
-t&^Ufcfc L^U&tf^ Zn-Al^ttgjHfc#$» L V^ * «A,£ 

© PWtt V * Z. £ Si £ 1/ £^-£S i ^ y :/iC#J*l £ SB - ^ »tl fB 

flfSflTfc »J (Vf : fTtf^ffattPb? U -ttA,£jgZn-Ai-Mg-Ga-£^jKate99 
,1999-2) , #^C^M^-;b^LT^ffl1-5i:rtl^(Z)^S5:^b^^tl«^ 

[0 0 3 4] 

^z.x, iti^©si$:^y7t5»?)> te^©pf't££Ti-fS£*Mc > 

(#0 © * n a-;usolj ^#&&„ zn-Ai^^£jtf-;i/©j&;&*£:JA## 
SfcstiT, >^£{£M2-fr<5o zn-Ai&«A,£©ji?--;i/igic:79;*?-y 

[0 0 3 5] 

-o£ZM-tZ.t-tfW.£ LVa 0 ICDSn, CuligB&l$tC<i>*fc e,tfZn-A UiA,£&C?§ 
jjf-TS. Sn^®{C#^-T-5r fill Cu;*x-'A±0)Ni-Au«>o£-fc^<Z> 

mntf^MX'&Zo 200 o CJ^±tf)i«M~RC£^Tte> Nii:Sni:(Z>-^^jS(Ni3Sn4) 

1 4 ffiSE# 2001-3072560 
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[0 0 3 6] 

fcfc, Sn7tf-;U#£#;<05~5OXigA't5;i fcT?Zn-Al^l±>u£|S!JCSnJg#Ay 
^e>*H>Sn-Znffi, *lfcSn4£ 5 £?g £ © Sn, Sn-Znfg £; 

#ffllcj;*J, 3Stc»H£&«?n^*3fc#»?$T£S. £<B»-£*, Zn-Ai 

3k\$Ajt6<D mrnmum. &28o°c j^_t & m# l t v ^ & <d -e, iss-e © &m±<D mm 

[0 0 3 7] 

Sfc. Zn-Al&li^7tf-;WCSn«bo£*:J6U Jtf-;WC@i8T?£fcV%Sn*B:& 

*S J£<£ T "T S . Zn-A l & (Zn-A l -Mg , Zn-A l -Ge , Zn-A l -Mg-Ge , Zn- A l -Mg-Ga^ ) & ^ ;£ 
jj?-;WCSn, lM£<0stf-;i/, XtC ttSntf) o £ 3 tlt^ -f *y >y # A £ 

I, Wfi«ttS:flt«"rs^i:^*e#S. Zn-Al^ttA>«<Z>*Tti«!< Gf$Hvl20~l 
60). nrntfTg^V-ezkMSi^y?},*. § A «2&*l#&So fit*, - 

5. 

[0 0 3 8] 
(M 9 ) 

in 5 &M^mm^izmm2ti&m^Mmmiz&£>tiz>-MmmmR f (Radio Fre 

OHIC (Hybrid IC), /^-MOS I C^TOMt'feS. *:VzL-frW&M 

1 5 JfJlE# 2001-3072560 
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X-fe^y^SlK. |g&MM*i&^GaAs&Cj^Al203S^ l^WM&T*mfci&* &l 
[0 0 3 9] 

0 5 (a)«Si*«35±C S i ^ y ^ 8 Sig«35±T*ttR,C 
-,MS5&i:U 3fee>AH^u^U- K29S:«fllLfeW"C&€)o y - K29fcSig«35 

h 2 ijn&&iffiL y-F<z>*§-£ 

^8©liA/^^>^34l±Sitf»i»ll«35lCSn-3Ag(if[^ : 221°C)l?gc^e"f"2>^. ^ 
U > ha^lQ^Sn-Ag-Cu^sPb^ y -l±^30lC,k& U :7D-BHC#»l»UT%>te 

IB^feSc ^"y > MI*^©H^j»fc»;, Sifyy 

8±ici±#«©fe«>j/y 3>^;i/26^t?:3- h-rsit^BriB'efes. r*ucfc 
o"r^*-e©^s**H"e*ofeSSPB«s:owfc«&7y -&mzmm^&?.£. 

[0 0 4 0] 

f£<Z);£f*££: ITS i ^y ^8cmi/u£V^y3 4 £Autf)#'-;i//0^&C 
IT, S i»*3 SJiJC^-rSSS^-tCSnftoS^Jfet-i:, »JE^FtCJ:y Au-Sn 

S^s#sri:^t, ^y > h£« i 9 '\©n$itcfe^*250Tc<z>y ^d-s 

-So 

[0 0 4 1 ] 

fcfc, Si««&C-ftx.T, A1N*«, #9*1z 9 3 y Al203lS«^©ff 
±iBSiS*i:l3«JB;^^* ? «riB-e&*. 

1 6 2001-3072560 
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[0 0 4 2] 

0 5 (b)t±GaAs^y ^8&3&£#te, ««tt#ttC«4x£Al203g«19&Mv>fc 
T=Z?3.-}lZlil7 j >31©^-^7?^ihLfel&^feS 0 GaAsfcAI203£W:3WB 

N £M<^TGaAs^->y :7°8£#*-f KtSIt^ 
Lv*. GaAs^y;/80>«^£Al2O336«19©#^fc|i>7>f Rcj: 

[0 0 4 3] 
[0 0 4 4] 

0 5 (d)ii^^r;b39S:WSJ"r*^^;i/3Tai«{c||^*M7?&s.- <SW5B 

a. GaAs^^^i 3 $:^(7)A o -xh3 e &m^TW.mmm+&mmmmznvt=. 

as^C0VNT=fe*3g©A'-xb3 6&flJV*T8ffi6LT;J3*;, d*l ©V -Xf3 6 
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